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(57) ABSTRACT 

Kayden, 

A communications process and apparatus is provided with 
Scoped, partially non-geographic addressing. The processes 
are carried out by one or more Switches in a communications 
System. A first device in the System has a Scoped address, 
including at least one geographic identifier and a customer 
identifier. A Second device Sends a Setup message with 
addressing information to a Switch in the System. The Switch 
examines the message and consults a database with the 
customer identification to determine forwarding informa 
tion. The Switch forwards the message to a Second device 
according to the forwarding information obtained from the 
database. The Second device Sends a connect message to the 
first device, thereby establishing a connection. 

3 Claims, 3 Drawing Sheets 
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COMMUNICATIONS SYSTEMS AND 
METHOD USING PARTICALLY 

NON-GEOGRAPHIC ADDRESSING METHOD 
FOR FORMING SAME 

FIELD OF THE INVENTION 

This invention relates to systems and methods for 
addressing, Signaling and communicating in a communica 
tions network. Particularly, this invention relates to Systems 
and methods for addressing, Signaling and communicating 
in communications networks using Scoped addressing. 

BACKGROUND OF THE INVENTION 

Conventional communications networks require proce 
dures and products that dynamically establish and maintain 
connections between devices attached to the network 
through Signaling. It is important for Such signaling to be, 
among other things, flexible and responsive to the needs of 
the network and the customers of that network. Addressing 
plays an important role in Signaling, and provides the means 
for Structure and order in conventional networks and the 
Signaling that is carried out therein. 

Asynchronous Transfer Mode ("ATM") is an increasingly 
popular Standard for high-Speed communication. An infor 
mation Stream, whether it be data, voice, Video or other type 
of information, is divided into packets called “ATM cells.” 
Each ATM cell is fifty-three (53) bytes in length. An ATM 
cell comprises two main Sections, a header, which is five 
bytes in length, and a payload, which is forty-eight bytes in 
length. The payload includes or corresponds to at least part 
of the subject information stream. The header includes 
information corresponding to a path to a desired destination, 
or endpoint, for the cell. 
An ATM System typically comprises three architecture 

layers. An "Adaptation layer” divides information that it 
receives, whether it be data, Voice, Video or other type of 
information, into one or more (as needed) forty-eight byte 
payloads. An "ATM layer” adds a five-byte header compris 
ing addressing information to each forty-eight byte payload. 
Once joined together, the five-byte header and the forty 
eight byte payload comprise an ATM cell. A“Physical layer” 
converts the ATM cell to appropriate electrical, optical, or 
other format for physical transport. 
The header comprises a virtual path identifier (VPI) and 

a virtual channel identifier (VCI). Within a typical ATM 
System, Virtual connections are established between System 
elements as needed according to the VPI and VCI contained 
in the header. The header provides information which facili 
tates virtual connections between network elements. 

For an introduction to ATM, see David E. McDysan & 
Darren L. Spohn, ATM Theory and Application (McGraw 
Hill, Inc. 1995), the disclosure of which is incorporated 
herein by reference. For a further introduction to ATM and 
a description of various Standards and Specifications related 
to ATM, see The ATM Forum Technical Committee, User 
Network Interface (UNI) Specification Version 3.1 (1994), 
the disclosure of which is incorporated herein by reference. 

In a conventional ATM network, each ATM connected 
endpoint, or point of attachment, which can be a device Such 
as a telephone, computer, or video monitor, for instance, has 
an address. In one embodiment of Such a network, when a 
first ATM device wishes to establish a connection with a 
second ATM device, the first ATM device sends a SETUP 
message to the ATM Switch connected to it (“first ATM 
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2 
Switch'). This message includes addressing information, in 
digital form, including the ATM address of the second ATM 
device. This first ATM Switch examines the SETUP mes 
Sage. In particular, this first ATM Switch examines the 
included address of the second ATM device. This first Switch 
determines which Switch in the network the SETUP message 
should be sent to next (assuming that the first Switch is not 
directly connected to the second ATM device) and forwards 
the message to a Second Switch. Similarly, the Second Switch 
examines the SETUP message and determines which Switch 
in the network the message should be send to next (same 
assumption) and forwards the packet to a third Switch. This 
process continues until the SETUP message arrives at the 
second ATM device (or “endpoint”). 
When the SETUP message arrives at the second ATM 

device, and if the device can Support the desired connection, 
the second ATM device returns a CONNECT message to the 
first ATM device. As the CONNECT messages returns 
through the network switches back to the first ATM device, 
the Switches Set up a virtual connection, or virtual circuit, 
between the first ATM device and the second ATM device. 
In a conventional network, a CONNECT message includes 
the VPI/VCI values that the first ATM device should use for 
ATM cells that it wishes to send to the second ATM device. 
These VPI/VCI values are integrated into the ATM cells at 
the first ATM device. 

Several ATM address formats have been developed. The 
references cited above describe these ATM End System 
Addresses (AESAs) in detail. Conventional public addresses 
are based upon the ITU-T E.164 format (or “native E.164” 
format). This format is generally an Integrated Services 
Digital Network (ISDN) telephone number. For example, a 
native E.164 address for a telephone in the Atlanta, Ga. area 
might be 1404.5551212. This number, by its 404 numbering 
plan area (or “NPA) designation, is a geographic address 
indicating the Atlanta, Ga. area. The native E.164 address is 
based on the geographical location of the user. The digits of 
Such an address generally includes the area code and, for 
international calls, the country code. The length of a native 
E.164 address is variable, depending upon, for example, 
whether the call made is an international call. 

Conventional private ATM addresses are known as ATM 
End System Addresses (AESAS). AESAS are fixed in length 
at twenty (20) bytes. The ATM Forum supports at least three 
conventional AESA formats: E. 164 AESA, Data Country 
Code (or “DCC”) AESA, and International Code Designator 
(or “ICD”) AESA. These formats are discussed herein as 
they relate to, and are used in, the United States. 

In all three formats, the first thirteen (13) bytes are called 
the “network prefix” and the second seven (7) bytes are 
called the “user part.” In all three formats, the first byte of 
the network prefix (also the first byte of the AESA) is used 
for an authority and format identifier (or “AFI'). The AFI 
identifies which addressing Scheme is found in the Subse 
quent nineteen bytes. The E.164 AESA is identified by an 
AFI value of 45 (hex), the DCC AESA is identified by an 
AFI value of 39 (hex), and the ICD AESA is identified by an 
AFI value of 47 (hex). 

Also, in all three formats the last seven (7) bytes of the 
twenty (20) byte address comprises a six (6) byte end System 
identifier (or “ESI”) and an one (1) byte selector (or "SEL"). 
Conventionally, the ESI is an IEEE 802 Media Access 
Control (or "MAC") address. Incorporation of the MAC 
address into the AESA often simplifies the task of mapping 
AESAS into existing local area networks (or “LANs”). In a 
typical ATM system, the ESI of an end system is unique for 
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a particular network prefix and is found in the ATM adapter 
card of the end system. The ESI and the network prefix 
combine to form a unique nineteen (19) byte address in the 
network. 

In the DCC and ICD formats, the first two (2) bytes 
following the AFI comprise the initial domain identifier (or 
“IDI”). The IDI specifies the authority responsible for allo 
cating the Subsequent portion of the AESA. In the DCC and 
ICD formats, the last seventeen (17) bytes is called the 
domain specific part (or "DSP") in order to indicate that that 
portion of the AESA is the portion structured by the author 
ity indicated in the IDI. 

The E.164 AESA is based upon the native E. 164 format. 
After the AFI, the next eight (8) bytes comprise a native 
E.164 address, which is typically an ISDN telephone num 
ber. For example, the eight bytes referred to may be com 
prised of “00001404.5551212F". In conventional telecom 
munications networks using the E.164 AESA, the Service 
provider administers the native E.164 address portion of the 
E.164 AESA. 

The DCC AESA is independent of the native E. 164 
format. In DCC AESAs, the IDI comprises a two (2) byte 
data country code. As mentioned above, the DCCAESA and 
other formats are discussed herein as they relate to, and are 
used in, the United States, and thus the discussion related to 
the DCC AESA is ANSI specific. Following the two (2) 
bytes comprising the IDI is a single-byte DSP format 
identifier (or “DFI”). The DFI identifies the format of the 
remainder of the DSP. The three (3) bytes following the DFI 
comprise the administrative authority (or "AA") field. The 
value of the AA field indicates which authority administers 
the remainder of the DSP, also called the high order domain 
specific part (or HO-DSP). The HO-DSP is typically struc 
tured hierarchically to reflect the network topology or 
address authorities. An administrative authority may obtain 
a DCC AESA prefix from, for example, ANSI. 
The ICD AESA, like the DCC AESA, is independent of 

the native E.164 format. The ICD AESA addressing scheme 
discussed herein is a conventional plan used by BellSouth. 
In ICD AESAs, the IDI comprises a two (2) byte code for an 
organization which is responsible for allocating and/or 
administering the remainder of the AESA. To illustrate a 
possible layout for the 10 byte HO-DSP, a layout similar to 
BellSouth's will be described. The first half byte of a 
HO-DSP of an ICD address comprises reserved, adminis 
trative information. The next 1.5 bytes comprise a country 
code (also called a country field). For example, the country 
code for the United States is 840. The next byte comprises 
a region or state code. State codes are listed in FIPS 5-2. For 
example, the State code for Georgia is 13. The next byte 
comprises Subregion information. In the United States, this 
field is an encoding of the NPA within a particular state. The 
next byte comprises the wire center field (also called a 
switch code). In the United States, this field is a one (1) byte 
encoding of the wire center within a particular Subregion/ 
NPA. This field indicates the wire center containing the 
Switch, which may be the wire center that provides narrow 
band telephony service to the customer. The next two bytes 
comprise the termination field. Each customer has an 
assigned termination field number. The final three bytes 
comprise the customer part of the HO-DSP. For directly 
attached customers, this field is set at a value of Zero (0). For 
private network customers, the customer administers this 
field. 

For example, the following String shows a Sample encod 
ing of a complete 40 character ICD AESA: 

1O 
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4 
47.0109.O.840. 13.02.01.003B.OOO477.5A29EO8443B1.OO 
(the periods shown in the String are to aid in reading the 
string only). The AFI field is 47 and the IDI field is 0109. 
The HO-DSP is 0.840. 13.02.01.003B.000477. The admin 
istrative portion of the HO-DSP is 0, the country field is 840, 
which is the code for the United States, and the state code 
is 13, which is the code for Georgia. The Subregion code is 
02, the Switch code is 01, and the termination field is 003B. 
Finally, the customer part is 000477. 
AS can be seen, conventional native E.164 addresses and 

E.164 AESAS comprise hierarchical, Scoped, geographic 
based addresses. Although independent of the native E.164 
format, conventional DCC and ICD addresses likewise are 
expected to be administered and deployed as hierarchical, 
Scoped, geographic-based addresses. Conventional 
addresses are geographically hierarchical in that Such 
addresses contain information about the geographic location 
of the customer's point of attachment or the customer's 
Switch. Such addresses indicate the physical location of their 
asSociated endpoints by multiple-level geographic indica 
tors. Such indicators may be of decreasing geographic 
Scope, i.e., the first field is descriptive of a broader geo 
graphical Scope, e.g., the United States, than the field 
following it, e.g., Georgia, which in turn is descriptive of a 
broader geographical Scope, e.g., the 404 area code, than the 
field following it. The geographic information aids the 
routing of a call through Switches in a communications 
System to the destination indicated by the address. 

Conventional geographic addresses are well-defined hier 
archically by geography. For example, in conventional tele 
phone numbers, the first field indicates a country code, the 
Second field indicates a region, generally an area code, the 
third field indicates a particular exchange, and the fourth 
field indicates a customer coupled to that eXchange. This 
offers an advantage in that Such addresses allow communi 
cations Systems that are easy to manage. Another advantage 
is that geographic addresses can be easily Summarized So 
that non-local routing can be based upon a Small amount of 
information. For example, all calls to a non-local NPA can 
be handed to an interexchange carrier, regardless of the 
remaining digits in the address. 

Geographic-based addresses are contrasted with non 
geographic-based addresses. Non-geographic addresses 
identify the customer to whom the call is to be passed. One 
example of a non-geographic number is an "800' number, 
e.g., 1-800-555-1212. An organization-based address is 
based upon a particular organization rather than geography. 
A typical Internet IP address is one example of a 
organization-based address. One advantage of non 
geographic addresses is that large customers can connect at 
multiple locations, and can add to or change these connec 
tion points all with a single address prefix. 

Both geographic and non-geographic addresses have dis 
advantages. One disadvantage of geographic addresses is 
that when a customer moves in physical location, the cus 
tomer's address must change. Another disadvantage of geo 
graphic addresses is that large customers cannot connect at 
multiple locations, and then add to or change these connec 
tion points all with a single address prefix. Geographic 
addresses are disadvantageous also in that it is highly rigid 
and generally requires that customers with multiple connec 
tions to a System have multiple addresses, each indicating 
and related to the geographical location of the associated 
endpoint or connection. Another disadvantage of the con 
ventional geographic address is that because it is hierarchi 
cal and geographical in nature, the endpoint having Such an 
address must remain fixed to a particular physical location. 
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One disadvantage of conventional non-geographic addresses 
is that all Switches within the Serving area must Specifically 
know that customer's prefix or a central Switch must be 
employed. 

SUMMARY OF THE INVENTION 

The present invention provides processes and apparatus 
for addressing, Signaling, and communicating in a commu 
nications network. The processes are carried out by, and the 
apparatus comprises, network devices, Switches, and a data 
base. A plurality of devices connected to the System are 
provided. A first device has-an address comprising a geo 
graphic portion and a non-geographic portion. The geo 
graphic portion comprises geographic identifiers to indicate 
the location of the first device within a predetermined 
geographic region. The non-geographic portion of the 
address comprises a customer identifier. A Second device has 
the ability to construct a message to be transported in the 
telecommunications System. A plurality of Switches having 
the ability to examine the message and to direct the message 
to other places in the telecommunications System is pro 
Vided. A database is also provided. The database is acces 
sible by at least one of the Switches. The database contains 
forwarding information for various devices corresponding to 
the addressing information for those various devices. A 
message is constructed in the Second device which includes 
addressing information corresponding to the address of the 
first device. The message is transported to a first Switch. The 
Switch accesses the database to determine forwarding infor 
mation corresponding to the addressing information. The 
Switch then forwards the message to a device corresponding 
to the forwarding information. 

The present invention offers the advantage of a common 
address Structure to provide both partially-geographic and 
partially-organization-based addresses. Another advantage 
of the present invention is that it allows organization-based 
addresses to be offered and used with a geographic Scope 
inherent in the address. 

Another important advantage of the present invention is 
that a customer can have a single address which works at 
multiple locations through multiple Service providers, i.e., 
portability of address is provided. Importantly, the advan 
tage of offering a customer movement within a given range 
of geography is provided. This advantage can be offered at 
lower cost as the customer can choose from a wide variety 
of geographic Scopes in which it might move. Typically, a 
larger Scope requires a higher cost because of necessary 
Switch reprogramming and a Smaller Scope requires a lesser 
cost. The present invention provides a wide range of geo 
graphic Scope choices. 

Another advantage of the present invention is that it can 
be used in public and private networks, including ATM 
based public and private networks. 

Another further advantage of the present invention is that 
it is Suitable for use in a multi-vendor environment. A related 
advantage of the present invention is that it is compatible 
with a wide variety of address formats. 

Another important advantage of the present invention is 
that it facilitates multi-homing, i.e., providing a telecommu 
nications network customer two or more geographically 
Separate links to a public network Such that the customer will 
have Service if one of the links becomes inoperable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block-diagram of a preferred embodiment of 
an ATM telecommunications System according to the 
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6 
present invention having a non-centralized database which 
includes routing information. 

FIG. 2 is a block-diagram of an ATM telecommunications 
System according to the present invention having a central 
ized Switch and database. 

FIG. 3 is a block-diagram of an ATM telecommunications 
Systems according to the present invention having a cus 
tomer network coupled to a telecommunications network of 
one provider which is coupled to a telecommunications 
network of another provider. 

DETAILED DESCRIPTION 

FIG. 1 shows a block diagram of an ATM Switched 
Virtual Connection (SVC) telecommunications network 10 
according to the present invention. The blocks shown rep 
resent network elements connected as shown. The invention 
may be used in non-ATM telecommunications network as 
well. The Switches shown 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 44 are programmed to recognize and 
evaluate AESAs, including ICD AESAS. The Switches 
shown are all assumed to be in a BellSouth network, and can 
be, for example, Cascade 500 Switches. The Switch 12 is a 
Switch physically located in Italy. The Switch 14 is a Switch 
physically located in New York, N.Y., United States. The 
Switch 16 is a Switch physically located in Atlanta, Ga. For 
ease of description, one Switch is shown for each conven 
tional area code in Georgia. One Switch 18 is physically 
located outside the metropolitan Atlanta, Ga. area, and 
corresponds to the currently used 770 area code. A Second 
Switch 20 is physically located in Atlanta, Ga., and corre 
sponds to the 404 area code. A third switch 22 is located in 
Savannah, Ga., and corresponds to the 912 area code. A 
fourth Switch 38 is also located outside the Atlanta, Ga. 
metropolitan area, and corresponds to the 706 area code. A 
plurality of Switches 24, 26, 28, 30, 32, 34, 36, 40, 44 are 
shown connected to various of the four Switches 18, 20, 22, 
38 just described. For ease of description, Switches 24, 26, 
28, 30, 32, 34, 36, 40 and 44 corresponds to an exchange 
within the area code associated with the Switch with which 
it is connected. For example, Switch 24 corresponds to the 
333 exchange located within the 770 area code. Each of the 
Switches has an associated database. 

An ATM device, in the shown case a telephone 5, is 
connected to the Italy-based Switch 12. Other devices, such 
as a computer or a Video-monitor, may be used. Another 
ATM device, in the shown case a Second telephone 42, is 
connected to a Switch 40 in Georgia. The Second telephone 
42 has been assigned the following addre SS: 
47.0109.0.840.13. AA be 1111.000000.OOOOOOOOOOOOOO 
(the periods within the address is shown for convenience 
only; the periods are not part of the actual address). The 
portion of the address shown as “be 1111" is the customer 
identification field. In the address shown, “be 1111 is the 
customer identifier. The portion of the address shown as 
“000000.000000000000.00” is the customer part field. 
These and other portions of the address are explained further 
herein. 
The device 5 wishes to establish a connection with the 

second telephone 42 and constructs and sends a SETUP 
message to the Italy-based Switch 12. The message is in a 
form capable of transmission in the network 10. Preferably, 
the message is in digital data form. The message comprises 
addressing information in the form of data corresponding to 
an ICD AESA address associated with the ATM device or 
customer that the device 5 wishes to contact. The address 
information included in the message is an address as fol 
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lows: 
47.0109.0.840. 13.A.Abe 1111.000000.000000000000.00. 
Note that this address is the one assigned to the Second 
telephone 42. The portion of the address shown as “bel1111” 
is the customer identification field. The portion of the 
address shown as “000000.000000000000.00 is the cus 
tomer part field. This customer field is typically adminis 
tered by the customer and contains Such information as 
desired by the customer. The portion of the addresses shown 
as “840.13. AA’ includes three geographic identifiers, 
“840”, “13', and “AA’. These geographic identifiers indi 
cate the location of the Second telephone 42 within a 
predetermined geographic region, in this case, the State of 
Georgia. The use of these identifiers are explained further 
below. The code “AA' is in a geographic identification field 
and is called a geographic identifier, but is a special type of 
identifier called a “scoped code.” 

The Switch 12 receives the SETUP message and examines 
the message. Typically, this examining is accomplished by a 
microprocessor or other computer. The Switch recognizes 
that the address type is an ICD AESA because the AFI of the 
address is 47. The 0109 portion of the address indicates that 
the address is administered by BellSouth, and the addressing 
scheme discussed herein reflects the BellSouth addressing 
plan. The Switch recognizes that the country code of the 
AESA is 840, which corresponds to the United States. Once 
it recognizes that the address is an United States address, the 
Italy-based switch forwards the SETUP message to the 
Switch 14 located in the United States. Like the Italy-based 
Switch, this switch 12 examines the message. The Switch 14 
recognizes that the address type is ICD AESA because the 
AFI of the address is 47. The Switch recognizes that the 
region or state code in the AESA is 13, which the Switch 
recognizes corresponds to Georgia. Accordingly, the Switch 
14 forwards the message to a Georgia-based Switch 16. 

Like the Switches before it, the Georgia-based switch 16 
examines the SETUP message. The Switch 16 recognizes 
that the code AA is present in the Subregion field. The Switch 
16 recognizes that the code AA is a Scope code, or an alert 
code, which alerts the Switch that the address which the 
Switch is examining is a Special, Scoped address. The data 
AA is the Scope code shown in this embodiment; any code 
can be chosen. 

The portion of the address preceding the Scope code. and 
the Scope code itself is a geographic portion of the address, 
indicating the geographical Scope in which a device having 
the address might be connected to the network. The portion 
of the address following the Scope code is a non 
geographical portion of the address. This non-geographical 
portion includes a customer identification, e.g., as above, 
be 1111. 

The Switch 16 recognizes that the point of attachment, or 
endpoint, associated with this address could be located in 
any Subregion in Georgia. That is, from the Scoped code 
AA's presence in the Subregion field, the Switch 16 recog 
nizes that the endpoint could be located anywhere within 
Georgia and that the Scope of the location of the endpoint 
with the address which the Switch 16 is examining is the 
State of Georgia. Preferably, the Switch recognizes that the 
previous field in the AESA was 13, and thus realizes that the 
endpoint is located within the State of Georgia. The route or 
path to the endpoint associated with that address could be 
through any one of the four Switches to which the Georgia 
based Switch 16 is attached. 

When the Georgia-based Switch recognizes the AA code 
in the Subregion field, the Georgia-based Switch Searches a 
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8 
database associated with that Switch for the AESA, or for the 
customer identifier contained within the AESA, which it is 
examining. Other Similar apparatus may be used to Store 
Such information, including look-up tables. The preferred 
embodiment shown includes a database 17. The database 
retrievably Stores addressing information and associated 
forwarding information. Preferably, the addressing informa 
tion retrievably Stored is customer identifier data. 

In the embodiment shown in FIG. 1, the database 17 
retrievably Stores customer identifier data and associated 
routing information. The Switch 16 searches a database 17 
associated with Switch 16 for the customer identifier con 
tained within the message. The database 17 provides the 
Switch 16 with forwarding information associated with the 
customer identifier. Forwarding information includes infor 
mation Such as information regarding how to or where to 
forward a message or other information or data. This 
includes information regarding one or more routes to a 
particular network element or information regarding a net 
work element's physical location, e.g., a network address. 
The database 17 shown provides the Switch 16 with routing 
information. This routing information indicates the network 
element (an element attached to the network), whether 
another Switch, a device, an endpoint, or Some other network 
element coupled to the present Switch, to which the present 
Switch should forward the SETUP message. The routing 
information may indicate only the next network element 
which the SETUP message should be forwarded to or a 
Sequence of network elements to which the message should 
be forwarded. Preferably, the database is programmable. 
Upon the Switch's searching of the database 17 for 

“be 1111, the database provides routing information asso 
ciated with “be 1111.” The database 17 has been prepro 
grammed to Store and associate the customer identifier 
“be 1111 with routing information corresponding to for 
warding the SETUP message to the Switch shown as 38. This 
Switch is associated with the 706 area code. Upon receipt of 
the SETUP message, Switch 38 examines the message. 
When the Switch 38 recognizes the AA code in the Subregion 
field, the Switch 38 searches a database 39 associated with 
that Switch 38 for the customer identifier “be 1111. The 
database provides the Switch 38 with routing information 
asSociated with the customer identifier. In this case, the 
database provides the Switch 38 with routing information 
corresponding to forwarding the SETUP message to the 
Switch shown as 40. Like the previous two switches, the 
Switch 40 examines the SETUP message, discovers the 
Scoped code, AA, in the Subregion field, and accordingly 
searches a database 41 associated with the Switch 40 for the 
customer identifier “be 1111.” The database provides the 
Switch 40 with routing information associated with the 
customer identifier. In this case, the database provides the 
Switch 40 with routing information corresponding to for 
warding the SETUP message to the endpoint, in this case a 
telephone, 42 and the Switch forwards the message to the 
telephone 42. 
ASSuming the telephone 42 can Support the desired 

signaling, the telephone 42 responds with a CONNECT 
message. As the CONNECT message returns to the origi 
nator of the request 5, the Switches in the path Set up a virtual 
circuit or virtual connection. The originator 5 receives the 
CONNECT message from the endpoint 42, as well as the 
VPI/VCI value that the originator should use for ATM cells 
it seeks to deliver to the endpoint 42. 

Preferably, the fields of the geographic portion of the 
address are arranged in order of geographically-decreasing 
scope. This allows efficient examination of the address by 
Successive Switches. 
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The data contained in the tables can be updated as desired 
to indicate the forwarding information, including new rout 
ing information, alternative routing information, or new 
network addresses, associated with particular addresses. 
New information, or new tables, may be downloaded to 
desired Switches periodically, at desired times, or Some 
combination thereof. 

In this case, the physical location of the device is a 
telephone at the headquarters of a company, Brinson 
Laboratories, located in Rome, Ga. Brinson Laboratories 
ATM address told the originator that the scope of the 
geographical location of the endpoint at which the device is 
located is the State of Georgia. The customer portion of the 
address, “be 1111, is non-geographic. 

If Brinson Laboratories moved its headquarters outside 
the range of Switch 40 but still within the 706 area code and 
to within the 02 Subregion within the 706 area code, Brinson 
Laboratories could keep the same scoped AESA ICD 
addre SS of 
47.0109.0.840.13.A.Abe 1111.000000.000000000000. If 
Brinson Laboratories established a telephone connection at 
the point shown as 46 in FIG. 1, that telephone would be 
assigned this same Scoped address. The Service provider 
operating the Switches in Georgia, particularly Switches 38, 
40, and 44 would need to change the database associated 
with the Switches to new routing information associated with 
this ICD address, in particular the “be 1111’ portion. 
Consequently, in the above example, when the Switch 38 
consulted the database after Brinson Laboratories move and 
proper programming by the Service provider, the database 
provides routing information indicating that the path to the 
endpoint associated with the examined address is through 
the Switch shown as 44. The Switch 44, upon receipt of the 
SETUP message, examines the message and consults an 
associated database 45 for the customer identifier, be 1111. 
The database 45 provides routing information indicating that 
the Switch should forward the message to the device shown 
as 46. This is the new endpoint for Brinson Laboratories. 
Upon retrieving this routing information, the Switch 44 
forwards the message to the telephone 46. 

Likewise, if Brinson Laboratories decided to move its 
headquarters to Atlanta, it could keep the Same Scoped 
AESA ICD address. If Brinson established a telephone 
connection at the point shown as 48, that device would be 
assigned the Same address as shown above. The Service 
provider operating the Switches in Georgia, particularly 
Switches shown as 16, 38, 44, 20, and 32, would need to 
change the associated databases 17, 39, 45, 21, 33 to reflect 
new routing information associated with this address, in 
particular the “be 1111’ portion. Consequently, in the above 
example, when the Switch 16 consulted the database 17 after 
Brinson Laboratories move to Atlanta and proper program 
ming by the service provider, the database 17 would provide 
routing information corresponding to sending the SETUP 
message to the Switch associated with the 404 area code 
shown as 20. Like the operation described above, the Switch 
16 forwards the message to the Switch 20, which in turn 
examines the message and consults its associated database 
21 to determine routing information associated with the 
address included in the message. This routing information 
indicates that the Switch 20 should forward the message to 
the Switch shown as 32, which the Switch 20 does. The 
Switch 32 examines the message and consuls its associated 
database 33. The routing information provided by the data 
base 33 indicates that the Switch 32 should forward the 
message to the endpoint shown as 48, which the Switch does. 
This endpoint 48 is the telephone for Brinson Laboratories 
which corresponds to the same address. 
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AS one can See, the geographical Scope of the endpoint 

associated with scoped ICD AESA address 
47.0109.0.840.13.A.Abe 1111.000000.000000000000.00 is 
the State of Georgia. The endpoint can be moved physically 
within this Scope without requiring an address change. 
AS another example, the geographical Scope of the end 

point associated with scoped ICD AESA address 
47.0109.0.840.A.A.22.cd2222.OOOOOOOOOOOOOOOOOOOO is 
the United States. The code "AA' in the state field indicates 
that the geographic Scope of the endpoint is the United States 
because the prior field, the country field, is “840, which is 
the country code for the United States. A Switch would 
realize that the endpoint associated with this address is 
located somewhere within the United States. 

A customer having Such an address could move anywhere 
within the United States without altering its AESA address. 
Preferably, Switches throughout the United States would 
comprise a database indicating routing information associ 
ated with Such AESA address. 

Other address formats may be. used. A DCC AESA or 
other format may be used. Of the conventional ATM 
formats, the ICD format offers the largest field for use by the 
administering entity, and is thus preferred. 
The present invention provides for dynamic routing 

changes. For example, referring again to FIG. 1, assume that 
Brinson Laboratories has located a telephone at the endpoint 
shown as 48 and that the endpoint 42 has been assigned the 
following addre SS: 
47.0109.0.840. 13.A.Abe 1111.000000.000000000000.00. 
AS described above, the primary routing path from the 
Georgia-based switch 16 to the endpoint 48 is through the 
switches shown as 20 and 32. The database may be prepro 
grammed to provide a Secondary routing Scheme. For 
example, the database 17 associated with the Switch shown 
as 16 may be programmed to provide routing information in 
response to a search for “be 1111" that corresponds to 
forwarding the SETUP message to the Switch shown as 18 
in the event that the database is informed that the Switch 
shown as 20 is, for example, malfunctioning or experiencing 
unusually heavy volume. Note that the Switch 18 is coupled 
to the Switch shown as 32. When the Switch 16 examines a 
SETUP message comprising addressing information corre 
sponding to the endpoint 48, the Switch 16 will consult its 
database 17. If that database 17 has been previously 
informed that Switch 20 is experiencing unusually heavy 
Volume, the database will provide routing information to the 
Switch corresponding to forwarding the message to the 
Switch shown as 18. The Switch 18 examines the message 
and consults its database 19 in relation to the addressing 
information contained therein. The database 19 provides the 
Switch with routing information corresponding to forward 
ing the message to the Switch shown as 32, which the Switch 
18 does. AS above, the Switch 32 examines the message, 
consults its database 33, and forwards the message to its 
corresponding endpoint 48. 

Note that the routing information included in a database 
may provide more information than just the next Switch to 
which the present Switch should route the message. The 
routing information may provide information as to Several 
Successive Switches to which the message should be for 
warded. A database or look-up table may be preprogrammed 
with this information. For example, referring again to FIG. 
1, when the Georgia-based Switch 16 consults its associated 
database 17, the database may provide routing information 
to instruct that the SETUP message be forwarded to the 
endpoint 42 through Switches 38 and 40. This instruction 
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may, for example, be attached to the SETUP message or may 
be included in the message. In this way, Switches 38 and 40 
will not need to consult their associated databases or even be 
provided with databases. The database 17 may be pro 
grammed with alternate routing for messages for a particular 
address if the network can Support alternate routing. 

FIG. 2 shows a block diagram of another ATM Switched 
Virtual Connection (SVC) telecommunications network 100 
according to the present invention. This network 100 differs 
from that shown in FIG. 1 in that a centralized Switch 
comprises a database, and the Search/look-up function is 
carried out in that centralized Switch. An ATM device, in the 
shown case a telephone 105, is connected to an Italy-based 
Switch 112. The device 105 wishes to establish a connection 
with an ATM device 142 and Sends a signaling request to the 
Italy-based Switch 112. This signaling request comprises a 
SETUP message which comprises an ICD AESA address 
associated with the ATM device, or customer. The address 
including the Signaling request is as follows: 
47.0109.0.840. 13.A.Abe 1111.000000.000000000000.00. 
The Switch 112 receives the SETUP message and examines 
the message. The Switch recognizes that the address type is 
an ICD AESA because the AFI of the address is 47. The 
0109 indicates BellSouth's network, and the 0 is an admin 
istrative field reserved for possible future BellSouth use. The 
Switch recognizes that the country code of the AESA is 840, 
which corresponds to the United States. Once it recognizes 
that the address is a United States address, the Italy-based 
Switch forwards the message to the Switch 114 located in the 
United States. Like the Italy-based switch, this Switch 112 
examines the message. The Switch 114 recognizes that the 
address type is ICD AESA because the AFI of the address is 
47. The Switch recognizes that the region or State code in the 
AESA is 13, which the Switch recognizes corresponds to 
Georgia. Accordingly, the Switch 114 forwards the message 
to a Georgia-based Switch 116. 

Like the Switches before it, the Georgia-based Switch 116 
examines the SETUP message. The Switch 116 recognizes 
that the code AA is present in the Subregion field. The Switch 
116 recognizes that the code AA is a Special code, letting the 
Switch know that the address which the Switch is examining 
is a Special, Scoped address The Switch 116 recognizes that 
the endpoint, or point of attachment, associated with this 
address could be located in any Subregion in Georgia. That 
is, from the code AA's presence in the Subregion field, the 
Switch 116 recognizes that it is to Send the message to a 
central Switch 200. 
When the Georgia-based Switch recognizes the AA code 

in the Subregion field, the Georgia-based Switch forwards the 
SETUP message to a central, scoped-based Switch 200. This 
Switch 200 is coupled to various Switches 118, 120, 122, 
138. Upon receiving the message, the Switch 200 examines 
the message and a database 201 to determine routing infor 
mation corresponding to the customer identification part of 
the received address, in this case, “be 1111'. The centralized 
database or look-up table may be located in any platform 
coupled to the network. The Switch 200 finds this routing 
information in the database 201. The database 201 provides 
the Switch 200 with routing information corresponding to 
the address which the Switch is examining. The database 201 
provides routing information indicating that the path to the 
endpoint associated with the examined address is through 
subregion 02 (the Switch associated with the 706 area code), 
Switch 01 within that Subregion, at termination point 003B. 
The routing information provided indicates a route through 
Switch 138 to Switch 140 to the device 142. As the embodi 
ment described above, the SETUP message is forwarded to 
the endpoint by the route indicated by the routing informa 
tion. 
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FIG. 3 is a block-diagram of an ATM telecommunications 

System according to the present invention having a customer 
network 330 and a non-BellSouth network 304 coupled to a 
BellSouth network 306. The non-BellSouth network 304 is 
shown to the left of line 303. An ATM device, in the shown 
case a telephone 305, is connected to an Italy-based switch 
307 in the network 304. The Italy-based switch 307 is not a 
BellSouth Switch, but is owned and administered by another 
entity. A BellSouth network 306 includes an Italy-based 
Switch 312 coupled to the non-BellSouth network 304, a 
United States (New York) based switch 314, and three 
Georgia-based switches 316, 318,320. In this embodiment, 
the three Georgia-based switches 316,318,320 are coupled. 
The BellSouth network 306 is shown between the lines 303 
and 333. A BellSouth customer, Brinson Laboratories, has 
its own network 330 (called a customer network). The 
customer network 330 includes several Switches 332, 334, 
336,338. It is shown to the right of line 333. The customer 
network 330 is coupled to the BellSouth network by cou 
pling between BellSouth Switch 316 and customer-network 
Switch 332, BellSouth Switch 318 and customer-network 
Switch 334, and BellSouth Switch 320 and customer 
network Switch 338. 

Brinson Laboratories has been assigned a block, or range, 
or addresses by BellSouth. That block of addresses is 
represented by the following prefix: 
47.0109.0.840.13. AAcc1234. The portion of the address 
shown as “cc1234” is the customer identification field. Note 
that the prefix does not include a customer field part. 
The coupled networks operate Substantially as described 

above. The device 305 wishes to establish a connection with 
device 342 at Brinson Laboratories. Device 342 has been 
as Signed the following addre SS: 
47.0109.0.840.13AAcc1234.005678.1234567890ab.00. 
The 005678 portion is the customer part assigned to device 
342 by Brinson Laboratories. The 123456789ab portion is 
the MAC address of device 342. The 00 portion is the 
Selector field. Device 305 constructs and sends a SETUP 
message to the non-BellSouth Italy-based switch 307 com 
prising addressing information corresponding to the address 
cited in the previous paragraph. The Non-BellSouth Switch 
307 received the SETUP message and examines the called 
party addre SS contained the rein, which is 
47.0109.0.840.13AAcc1234.005678.1234567890ab.00. 
The 0109 portion of the address indicates that the address is 
administered by BellSouth. The Switch 307 has been previ 
ously programmed to forward all messages that are admin 
istered by BellSouth to Switch 312. Upon recognizing the 
0109 portion of the address, the non-BellSouth switch 307 
forwards the message to a Switch that is part of the BellSouth 
network 306, BellSouth Switch 312. In the embodiment 
shown, the non-BellSouth Switch is programmed to forward 
all messages including the 0109 code to Switch 312. The 
Switch 307 could be programmed to forward all messages 
including the 0109 code to the nearest BellSouth Switch or 
to Some other Switch. 
The BellSouth Italy-based switch 312 receives the 

SETUP message and examines it. The Switch 312 recognizes 
that the country code of the AESA is 840, which corresponds 
to the United States. Once it recognizes that the address is 
a United States address, the Switch 312 forwards the SETUP 
message to a switch 314 located in the United States. Like 
the Switch before it, the Switch 314 examines the message 
and recognizes that the region or State code in the AESA is 
13, which the Switch recognizes corresponds to Georgia. The 
Switch 314 is programmed to Send messages comprising a 
region or State code corresponding to Georgia generally to 
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Switch 318. The Switch 314 is programmed, however, to 
Send Such messages to Switch 316 if the Volume of messages 
being sent to Switch 318 over a given period of time is high 
or if there are transmission difficulties in Sending messages 
to Switch 318 or if Switch 318 is under repair. Moreover, the 
Switch 314 is programmed to Send Such messages to Switch 
320 if the volume of messages being sent to both Switch 318 
and Switch 316 is unusually high or if there are transmission 
difficulties in sending messages to switch 318 or Switch 316 
or if Switch 318 or switch 316 are under repair. 

Switch 314 forwards the SETUP message to switch 318. 
Switch 318 examines the SETUP message. The switch 318 
recognizes that the code AA is a Scoped code, or an alert 
code, which alerts the Switch 318 that the address which the 
Switch is examining is a special, Scoped address. The Switch 
318 recognizes that the customer which corresponds to the 
address which it is examining could be located anywhere in 
the state of Georgia. Upon this recognition, the Switch 318 
Searches a database associated with it for the AESA, or for 
the customer identifier contained within the AESA, which it 
is examining. In this case, the Switch 318 Searches its 
associated database for “cc 1234'. The database associated 
with Switch 318 has been preprogrammed to store and 
associate the customer identifier “cc1234" with routing 
information corresponding to forward the SETUP message 
to the nearest Switch in the customer network associated 
with that customer identifier. That is, the Switch has been 
preprogrammed to forward the SETUP message to the 
nearest Brinson Laboratories network Switch, in this case 
Switch 334. Upon retrieving this information and evaluating 
it, the Switch 318 forwards the message to customer network 
Switch 334. Of course, the Switch 318 could be prepro 
grammed to forward the message to other Switches in the 
customer's network besides the nearest customer network 
Switch. However, by handing off the message to the nearest 
customer network Switch, the customer gains access to the 
message as Soon as possible and is given control over the 
message as Soon as possible. This provides flexibility for the 
CuStOmer. 

Once the SETUP message is handed off to the customer 
network by the BellSouth network, the message is for 
warded based on the customer part of the address 
(005678.1234567890ab.00) as programmed by the customer 
in its own network. In other words, in this embodiment, the 
customer network is responsible for routing it to an endpoint 
Such as a telephone based upon the customer part of the 
address. 

For example, upon receipt of the SETUP message by 
customer network Switch 334, the Switch 334 forwards the 
message to Switch 336, which in turn forwards the message 
to Switch 338. Switch 338 recognizes the address included 
in the message as identifying device 342, and So delivers the 
SETUP message to device 342. 

Notice that the message would have been delivered more 
efficiently if BellSouth switch 314 or BellSouth switch 318 
had forwarded the message to BellSouth Switch 320 instead 
of directly to Brinson Laboratories' network. However, 
because the last part of the address is a non-geographic 
organization-based address administered by Brinson Labo 
ratories (not by BellSouth), BellSouth simply hands the 
message off to the nearest Brinson Laboratories Switch. 
Thus, in the shown embodiment the BellSouth network 
hands the Switch off to the customer network as Soon as 
possible, providing flexibility to the customer. 

For example, if the Switch 314 had forwarded the message 
to Switch 316, the Switch 316 would hand off the message to 
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the nearest customer network Switch 332. If the Switch 314 
would have forwarded the message to Switch 320, the Switch 
320 would have handed the message off to the nearest 
customer Switch 338. As described above, the Switch may be 
programmed to hand messages off to whichever customer 
network Switch desired, but by handing the message off to 
the nearest customer network Switch, the BellSouth network 
is able to provide the customer network with access to the 
message as Soon as possible, and provides more flexibility to 
the customer network. 

Notice also that Brinson Laboratories could move device 
342 to another of its switches without changing device 342's 
address or impacting BellSouth's network. Routing table 
changes would be needed in Brinson Laboratories Switches, 
but not in BellSouth Switches in the embodiment shown. 

Notice further that Brinson Laboratories could add more 
devices to its network without impacting BellSouth's net 
work. The addresses for these devices would all share the 
Brinson Laboratories prefix, and Brinson Laboratories 
would assign the customer part of the address to the new 
devices. 

Notice further that Brinson Laboratories could add 
Switches to its network without the necessity of acquiring 
new addresses. In the embodiment shown, the routing tables 
in BellSouth Switches would be impacted only if there were 
new interfaces to BellSouth's network. 
An administrating entity may choose from a variety of 

geographic units in determining hierarchy for Such AESAS. 
A address may include geographic codes using one or more 
of a variety of Scope indicators, including: country code, 
State code, Zip code, LATA codes, NPA codes, frame relay 
Serving areas, and wire center/central office areas. In the 
preferred embodiment, at least country and State codes 
should be used. The other levels of geography for a chosen 
address Scheme will depend upon a variety of factors, 
including Switch distribution scheme. In the United States, a 
preferred embodiment includes, in addition to country and 
State codes, a LATA code and Switch code. 

There are other embodiments of the present invention. In 
one Such embodiment, endpoints in a network according to 
the present invention may be preassigned fixed “network 
addresses,” Separate and apart from their addresses. The 
network address of an endpoint reflects the physical location 
of the endpoint on the network. Such a network operates in 
Substantially the same way as the ones described above. In 
Such a network, the databases include network address 
information corresponding to a Scoped address. When a 
Switch examines, for example, a SETUP message and con 
Sults a database regarding the customer identification, the 
forwarding information provided by the database comprises 
network address information. This network address infor 
mation is then used by the Switch to determine to which 
Switch or other network element to forward the SETUP 
meSSage. 

Following the partial geographic information found in the 
addresses described above is a customer-Specific identifier. 
Preferably, the customer identification will be unique within 
the domain, or Scope, of the address. Also, preferably, the 
customer identification will be at least two (2) bytes in 
length for addresses of Subregion, or LATA, Scope; four (4) 
bytes in length for addresses of international, national, or, for 
example, Southeastern region, Scope; and three (3) bytes for 
addresses of State-wide Scope. Such lengths should accom 
modate a sufficiently large number of different identifiers for 
a particular Scope of geography. 
The foregoing is provided for purposes of explanation and 

disclosure of a preferred embodiment of the present inven 
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tion. Modifications of and adaptations to the described 
embodiment will be apparent to those of ordinary skill in the 
art of the present invention and may be made without 
departing from the Scope or Spirit of the invention and the 
following claims. 

I claim: 
1. In a telecommunications System, a process for address 

ing data comprising the Steps of: 
a. providing a plurality of devices connected to the 

System, 
a first device having an address comprising a geo 

graphic portion and a non-geographic portion, Said 
geographic portion comprising at least one geo 
graphic identifier to indicate the location of the first 
device within a predetermined geographic region, 
Said non-geographic portion comprising a customer 
identifier, wherein said address of Said first device 
comprises a Scoped code and wherein Said at least 
one geographic identifier comprises the Scoped code, 
and 

a Second device having the ability to construct a 
message to be transported in the telecommunications 
System; 

b. providing a plurality of Switches having the ability to 
examine the message and to direct the message to other 
places in the telecommunications System; 

c. providing at least one database accessible by at least 
one of Said Switches, Said database containing forward 
ing information corresponding to Said address, 

d. in Said Second device, constructing the message, Said 
message including addressing information correspond 
ing to said address of Said first device; 

e. transporting Said message to a first Switch for forward 
ing to a device corresponding to the addressing infor 
mation; 

f. at least one of Said plurality of Switches being alerted by 
the Scoped code that the message has reached the 
narrowest geographical Subregion identified in the geo 
graphic portion of the address and Said Switch access 
ing the database to obtain forwarding information cor 
responding to information in the non-geographic 
portion of the address, and 

g. forwarding the message to a device corresponding to 
Said forwarding information. 

2. A telecommunications System, comprising: 
a first device connected to the System, Said first device 

having an address comprising a geographic portion and 
a non-geographic portion, Said geographic portion 
comprising at least one geographic identifier to indicate 
the location of the first device within a predetermined 
region, Said non-geographic portion comprising a cus 
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tomer identifier, wherein Said address of Said first 
device comprises a Scoped code and wherein Said at 
least one geographic identifier comprises the Scoped 
code, 

a Second device connected to the System, Said Second 
device having the ability to construct a message com 
prising addressing information to be transported in the 
telecommunications System; 

a plurality of Switches each having the ability to examine 
the message and to forward the message to other places 
in the telecommunications System; 

at least one database accessible by at least one of Said 
Switches, Said database containing forwarding informa 
tion corresponding to Said addressing information, 

wherein at least one of Said Switches, being alerted by the 
Scoped code that Said message has reached the narrow 
est geographical Subregion identified in the geographic 
portion of the address, accesses Said database to obtain 
forwarding information corresponding to information 
in the non-geographic portion of the address, and 

forwards the message according to Said forwarding infor 
mation. 

3. A telecommunications System, comprising: 
a first network comprising a first Switch and a fourth 

Switch, Said first network having an address comprising 
a geographic portion and a non-geographic portion, 
Said geographic portion comprising at least one geo 
graphic identifier to indicate the location of Said first 
network within a predetermined region, Said non 
geographic portion comprising a customer identifier, 
wherein said address of said first device comprises a 
Scoped code, and wherein at least one geographic 
identifier comprises the Scoped code; 

a Second network comprising a Second Switch and a third 
Switch wherein Said Second Switch is capable of for 
warding a message comprising addressing information 
to said third Switch, said third Switch coupled to said 
first network and capable of forwarding a message to 
Said first network; 

Said third Switch, being alerted by the Scoped code that 
Said message has reached the narrowest geographic 
Subregion identified in the geographic portion of the 
address, accesses at least one database accessible by the 
third Switch, Said database containing forwarding infor 
mation corresponding to Said addressing information 
wherein the forwarding information corresponds to 
forwarding the message to the physically nearest of the 
first and fourth Switches. 


